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Effects of temperature on development and reproduction of Trichophysetis cretacea 


[] Butler[]] Lepidoptera[] Pyralidael | 

WEI De-Wei[] WANG Zhu-Yin[] LI Liu-Feng[] ZENG Tad] Institute of Plant Protection[] Guangxi Academy of Agricultural 
Sciences[] Nanning 530007[] Chinal] 

Abstract[] The growth[] development and reproduction of Trichophysetis cretacea[] Butler[] were studied at five 
temperature$] 19*C[]23?C[] 27?C[] 31 C [] and 35*C[] in the laboratory. The results showed that the developmental rate of 
Trichophysetis cretacea increased with the rise of temperature from 19°C to 31°C[] and varied slightly at higher 
temperatures. The pupal stage was most sensitive to temperature change compared with other developmental stages[] and 
all pupae died at 35°C. The generation survival rate was 87.1%[] 83.096[] 85.2%] 70.196[] and 0% at above five 
temperatures respectively. The developmental threshold temperature required for egg[ ] larval] prepupal] pupa and egg-adult 
was 9.08*C[] 8.95*C[] 7. 80C[] 9.09 *C[] and 8.867C[] while the effective accumulated temperature was 62.4[] 122.00 
16.0[] 108. 1[] and 309.1 degree-day[] respectively. Adult longevity shortened with the temperature increasing. The 
number of eggs laid per female was highest] 91.3[] at 27°C . At the temperatures of 19*C[] 23*C[] 27*C[] and 31°C[] the 
net reproductive ratd] Rol] of the laboratory population was 31.0[] 41.8[] 46.7[] and 0.8[] the intrinsic rate of natural 
increasd] r,[] was 0.0813[] 0. 1439[] 0. 1710[] and - 0.0094[] and the mean generation time was 42.2[] 26.30 23.10] 
and 19.2 days] respectively . 
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Table 1 Developmental duration of Trichophysetis cretacea at different temperatures 








oo U O00 Developmental duratiod] dO 
Temperaturd] *C[] O Egg OO Larva O O Prepupa [] Pupa OO Total 
19 6.4x0.3a 12.3+0.5a 1.4x0.1a 11.1+0.3a 30.9+0.6a 
23 4.3+0.1 b 8.4+0.4b 1.1+0.2b 7.5+0.1b 21.3+0.5b 
27 3.54+0.2¢ 6.8+0.6 c 0.8+0.04 c 5.7+0.2 c 16.7+0.6 c 
31 2.9+0.1d 5.6+0.4d 0.7+0.1 c 5.3+0.4d 14.4+0.6 d 
35 3.6+0.4e 7.0+0.7 e 0.8+0.2¢ - - 


DDpanupngndgspnBüamnpnaagDpDBHdDUODD Pecan D D HD UO D 7 D CD P»0.050T] 0 40 0 The data in the table are mean + 


SD and those in the same column followed by the same letters are not significantly different at P » 0.05 by Duncan's multiple range test. The same for Table 4. 
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Table 2 Logistic model for the developmental rate ( V) of T.cretacea as function of temperature (t) 
OOOO Stage OO Model UgBuBDr P 
O Egg V=0.3121/ 1+ exp 6.0669 — 0.3168:(T] 0.9283 <0.05 
Ul Larva V 20.1613/ 1+ exg 5.9211 - 0.309571] 0.9225 <0.05 
O O Prepupa V= 1.38017 1+ exp 4.7869 — 0.24971(T] 0.9461 « 0.05 
[] Pupa V = 0.20447] 1+ exp 4.8102 — 0.23941(T] 0.9976 «0.01 
U -0 O Egg-adult V=0.1171 1+ exp 2.4405 - 0.0888 :00 0.9767 <0.05 
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Table 3 Threshold temperature and effective accumulated 
temperature (EAT) at different stages in T. cretacea 





0000 O00000 ooomo-oo 
Stage Threshold temperaturd] CO EAT] degree-day[] 

O Egg 9.08 62.4 

OO Larva 8.95 122.0 

O O Prepupa 7.80 16.0 

[] Pupa 9.09 108.1 

0 -0 O Egg-adult 8.86 309.1 
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Fig. 1 Survival curves of T. cretacea at different temperatures 
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Table 4 Adult longevity and fecundity of T. cretacea 
at different temperatures 








Og OO Longevi) d] Dm assu 
Temperaturd] CQ] 2 EA Eggs laid/ 4- 
19 22.245.2a 17.847.2a 70.3 +60.8 a 
23 20.0+4.4a 17.2+5.2a 83.9+61.8 a 
27 12.9+3.7 b 11.0+6.2 b 91.3 +56.6 a 
31 6.2x2.9c 3.6x1.2c 2.4x6.3b 
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Table 5 Experimental population parameters of 


T. cretacea at different temperatures 





Tus co Ro a Im 2 DDP 
19 31.0 42.2 0.0813 1.0847 8.5 
23 41.8 26.3 0.1439 1.1548 4.8 
27 46.7 23.1 0.1710 1.1865 4.1 
31 0.8 19.2 -0.0094 0.9906 - 
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